Highly specific fluorescence detection of T4 polynucleotide kinase activity via photo-induced electron transfer.
Sensitive and reliable study of the activity of polynucleotide kinase (PNK) and its potential inhibitors is of great importance for biochemical interaction related to DNA phosphorylation as well as development of kinase-targeted drug discovery. To achieve facile and reliable detection of PNK activity, we report here a novel fluorescence method for PNK assay based on a combination of exonuclease cleavage reaction and photo-induced electron transfer (PIET) by using T4 PNK as a model target. The fluorescence of 3'-carboxyfluorescein-labeled DNA probe (FDNA) is effectively quenched by deoxyguanosines at the 5' end of its complementary DNA (cDNA) due to an effective PIET between deoxyguanosines and fluorophore. Whereas FDNA/cDNA hybrid is phosphorylated by PNK and then immediately cleaved by lambda exonuclease (λ exo), fluorescence is greatly restored due to the break of PIET. This homogeneous PNK activity assay does not require a complex design by taking advantage of the quenching ability of deoxyguanosines, making the proposed strategy facile and cost-effective. The activity of PNK can be sensitively detected in the range of 0.005 to 10 U mL(-1) with a detection limit of 2.1×10(-3) U mL(-1). Research on inhibition efficiency of different inhibitors demonstrated that it can be explored to evaluate inhibition capacity of inhibitors. The application for detection of PNK activity in complex matrix achieved satisfactory results. Therefore, this PIET strategy opens a promising avenue for studying T4 PNK activity as well as evaluating PNK inhibitors, which is of great importance for discovering kinase-targeted drugs.